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PROGRESS ON A PROTOTYPE MAIN RING RF CAVITY”

G. R. Swa!n, R. Kandanan, md H. ,A. Thicsscn,

Los AlmIos Na[lonal L~bora[ory MS-F47, LOS ,41wnos, Nil ~7$45

R, L. Prrirlcr,

TRIL’MF,4(X34Wcslbr~k Mall. Vancouver, B C b’6T 2A3, [-~nd~

W R Smvlhc. Campus 301 446. Nuclear Physics LJh

L’nlvcrsl[v of Colorado, Boulder, CO 80309 .()&!6

A prololypc rf cavlly and rf drive system for a

hadron faclll[y main ring has been designed and WIII bc

[cslcd In [he ProIon Storage Ring (PSR) al Los Alamos as a

pars of a collaborallvc cf[orI bc[wccn LANL and TRILMF

The cavl[y uscs an oflhogonally b,ascd fcrrr[c tuner The

dcslgn provides for accclcrmlng gap vol[agcs up [o 200 kV

for [he 49 3 [o 508 MHz range prOgrCSS on [he L’~Vl[V

cons[ruclion and [cs[lng IS dcscrlbcd

The pro[o(ypc cavllv dl$cu, In [his paper is a

modified quar!cr-wave [r~nsmlsslon Iinc The shorccd cnd

of the Ilnc has been divldcd In[o IWO wubs. as ~hown In FIg

I Onc of (hc sh)r-rcd s!ubs and [hc open-circui( cnd ([he

~ccclcrai!ng gap) surround (he beam Ilne The olhcr
\horlcd s(ub Includes ‘hc fcrn[c (uncr and [he coupling

.~pacl(or (or (he rf Inpu! This con figura[lon puts [hc rf

Iubc 10 one sldc of [hc beam Ilnc. which IS an dvan(agc If

more than one nng IS [o be put In [he [unncl

rcqulrcmcn[s Th? bias field In !hc fcrn[c IS t~r[ht~gon~l [t)

[hc rf magnc[lc field, Ihus producing low rl Ios$cs 121

Cavlly dcslgn obJccllvcs were 200 hv .lI Ihc
accclcra[lng gap, a Iunlng range of 3%, a ~hun[ rcslilJn~c

[o Q rallo of abou[ 35 ohms. J maxlmu.m hlas ~lrcull .urcn[

of 1500 A for !hc O 5 Inch ( I 27 cm) conductors used, ~nd ~n

~vcragc power dlsslpalion pcr unit volume In [hc lcrrl[c ,)1

no[ more (ban I W/cm] OVCI (hc planned TRI[ \!F
accclcra[lon cycle. The hca[ dlsslpa[cd in ihc Icrrilc ~nd

[hc rcslsl!vc power It). 1 Ihc bias LOIl arc ~.xlril~lcd h\

waicr Ilowlng In [hc IIlng pa\\,igt> jr) [he h!ds .,)II

conduc!or! ,4ddl!lonal ~~[cr ioollng Is pro~ldc. -l t(. r lp~rls

of [he cavl[y walls RF JOln[5 Ire 10 hc rcllablc cnt)ugh IC)

ncrml[ high.power f)pcru[lon ()( [hc 1’SVIIV ,-. cn .I[(cr

.vcral disassembly and rcasscmhlv opcra[lnns

Cons[-aln!s on !hc dcsl~n Intlutlcd ~hl[ling Ihc

frequency 10 pcrm II !c~[lng In !’SR, and using LWO c~lsling

fcrnlc rings for [hc [uncr The main ring in Ihc K.+ON

Iacill[y planned Ior TRIUMF IS dc$lgna(cd !hc Drlicr II))

ring The L nng cavl[ics m Iuncd (mm 61 I 10 629 \lHl J,

the beam accclcralcs from 1 10 10 (;cV I’or lc\l pur-p,)$c.

(or [hc prolol)pc cav IIv, lhls was \calcd 10 -I(J ~ l{) $(1 H \ll{I.

so !hai ihc PSR !C$LS ~ould he done JI l/~ i~l (hc .’(11 :~ \ll{z

Ilnac (rcqucncy, {O 1125 VH) rhc tcrf)tc rln~% \.rrc

prcviuusly used in a prnlc)[vpc hoo~[cr rl ,~&Ilv,l 1] ~nd ~rc

made from Trant rc~h Ivpc (i HI() Alumlnum ,li,pcd

:I[rlum Iron gartlc[

UM.lL LkuJl
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A (CSI s[and for [CSM wl(houi beam IS bclng

completed The anode supply for the rf power [ubc is In

place and has been msled, [8] As cf %f~rch 1. 1989. [he

iylindncal rf window for [he [uner was on hand, Iwo O(

[he Iour bias COIIS had been recelvcd from !hc fabrlcaior,

machine work on [he ouler conduclor ca91ing WIS

complc[c, ~nd mhchlnlng for [he o[her coaxial msd tuner
pans was ~oou[ 75% complcu Some ~rosl[y In [he ouler

conduc[or css[ln~ was obsemed. bui did no[ ~ppcnr 10

presen[ a problcm, The paru bad noi been leak checked M

~1 [ha[ dslc, Low-puwer f]equcncy checks arc planned as

soon M [be machine work on the pans IS complclc bul
before [he plnllng IS done,

The blu power supply waJ developed by Byung

Han and George Karmdy, [9] and WIII be amvlng shorrly for

hlgb.currcni ICSII wllb MS lnduclivc load. Mea9urcmcn(s
[o charhc!crize [his SUpply Md [he cavity WIII ix made lo

order :0 pcrmiI [he deslgm of Ilsc lunl~g ccntrol ~ys[em

The rf phsse and tmpll[ude corslrol syalem hms been

~e~lgncd by Ray Burge and coworkem aI TRIUMF, and

[e~lcd using a CaWIIy iherc A mild-stazc dn~cr for [he rf
power tub hu alca been bull! m TRIUMP [10.1 1] II 11

planned 10 W-I such m solld-ctmc driver by iuelf us the F5R

lunncl 10 check IU lolerance 10 rndimlion. For the Im!ial
~cries of ICltl, tie rf power Iube VIII be co Eimac
JCW !50,~E pwwr Iermde (~ Eim~ 4cM3W,UIMI power

tctrod? IS also avcslable. but us spproprlole Inpul CaVIIy

~nd moun[!ng bardwcre hu not been dcmgucd. and mocl

:Ikcly would & [on Iar@ 10 fi[ In Use PSR lUSIZSel)

Higher Order Mode (HOM) w,rppresmon will be puI

In af!cr the HOM” S have been me~ured, usins suppression

Icchnlques beln~ developed on a slmpllfled !salf. sIIc model

J( the CaVIIV [12,13;

~~

II II planried 10 ICOI[he cavlly md rf syslcm In

[he PSR In Seplembar 19P’?, )uat before [he end of IISC

~pcrallng cycle, or If lhs[ II no! po]olblc. durln~ a

dcvclopmcru penrd somellmc rsexi ycsr Test m a siora~a

ring WIII nol involve beam accelcr~uon, bul l.ho cffacl of
hcm loadln~. control syolcm Iruslenl reoponoe 10 cmply

~uckclt. and ihc :ffecl of [he cav IIy on bcam i!mblilly VIII

hr ~ludled

I W R $mv!he. ‘A Prnpcrced New (“av IIy (’onfl~uia!ion,

rrLrsrd ,1( Fcrrrle Tuned RF Workln# Grrsup Meeting,

I ,J! Alamot .NaIIorId La&srmIory Scpmmber 1, 19S7


